TO) AL 1O WHOM THESE; PRESENTS, STIAT:, COMLy

rherson Ameriran Plant Breeders, Inr.
Wil hiexews, THERE HAS BEEN PRESENTED TO THE

Scoeretary of Agrlculture

AN APPLICATION REQUESTING A CERTIFICATE OF PROTECTION FOR AN ALLEGED NOVEL VARIETY
OF SEXUALLY REPRODUCED PLANT, THE NAME . AND DESCRIPTION OF WHICH ARE CONTAINED IN
THE APPLICATION AND EXHIBITS, A COPY OF WHICH 15" HEREUNTO ANNEXED AND MADE A PART
HEREOF, AND THE VARIQUS REQUIREMENTS o8 LAW 1. sucn .CASES MADE AND PROVIDED HAVE
BEEN COMPLIED WITH, AND THE TITLE THERETO IS, FROM _THE RECORDS OF THE PLANT
VARIETY PROTECTION OFFICE, 1 "APPLICANT(§ NDICATED IN THE SAID COPY, AND
WHEREAS, upoN DUE EXAMINATION ' 2 D APPLICANT(S) 1$ (ARE) ADJUDGED
TO BE ENTITLED TO A CERTIFICATE OF PLA! VAR:ETY PROTECTION UNDER THE LAW.

NOW, THEREFORE, THIS CERTIFICAT PLANT VARIETY PROTECTION 15 TG GRANT
UNTO THE SAID APPLICANT(S) AND THE SUCCESSORS, (HEIRS O X-ASSIGNS OF THE SAID APPLI-
CANT(S) FOR THE TERM OF ughteen ARS FROM THE-DATE OF THIS GRANT, SUBJECT
TO THE PAYMENT OF THE REQUIRED FEES “ANDPERIDDIC REPLENISHMENT OF VIABLE BASIC
SEED OF THE VARIETY IN A PUBLIC REPOSITO SFPROVI b BY LAW, THE RIGHT TO EX-
CLUDE OTHERS FROM SELLING THE VARIETY, OR OF?ER[N'G IT FOR SALE, OR REPRODUCING IT,
R IMPORTING IT, OR EXPORTING IT, OR USING i IN' PRODUCING A HYBRID OR DIFFERENT
ETY THEREFROM, TO THE EXTENT PROVIDED BY THE PLANT VARIETY PROTECTION ACT.
UNITED STATES SEED OF THIS VARIETY (1) SHALL BE SOLD BY VARIETY NAME ONLY AS
OF CERTIFIED SEED AND (2) SHALL CONFORM TO THE NUMBER OF GENERATIONS

BY THE OWNER OF THE RIGHTS. (34 STAT. 1542, AS AMENDED, 7 US.C. 2321 ET SEQ.)
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SMOITRURT™Y R ' .
APPROVAL EXPIALSY 4.-30-88

) U.S. DEPARTMENT OF AGRICULTURE o . FORM APPRAQVED: OMB NO. 2581.00%%
- : . . AGH'CULTUR‘“L MARKETING SERV'CE : ’ . AppHeatian is reauired in arast 10 determine
ST . ) it g plant variaty protection caruficate is w0
be imued {7 U.5.C. 2421). Information is
APPLICATION FOR PLANT VARIETY PROTECTION CERTIFICATE be imurd (7 U.S.C 2021 ey e
" -flnstructions on reverse} {7 U.S.C. 2428),
1. NAME QF APPLICANTIS] i ) 2. TEMPORARAY DESIGNA TIUN [J4. VARIETY KAMD
; s : "SW78-044-111 or .
Nickerson American Plant Breeders Inc, 0 Twain
SW78-111
-4 AODRESS iStreet and No. ar R.F.D, No., City, Stare, and 2ig Codai | 8. PHONE finciude area codel ' FOR OFFiClaL USE ONLY
: . . PVPO NUMBER
5201 Johnson Drive _ o) (913) 384-4940 KS - '
Mission, KS 66205 (303) 532-3721 €0 8700033
(6, GENUS ANDT SPECIES NAME 7. FAMILY NAME (Sotamcer) S DATE
- | 21 Dreemben 91974
Tmtu:um aestivum _ - - Gramineae S e - -
S 10 [Tam [Cewm
B. KiIND ~AME : " |o. DATE OF DETEAMINATION AMOUNT FOR FILING
&0
. ais/foo™
Soft Red Winter Wheat - : 1-1982 5 ou{' Ay U
2=1985 - 4 W’?Wi‘/ 1786
w e —— - =
19, P TRE AP0 _CANT NAMED (S NOT A "PEASON, " GIVE FORM OF OAGANIZATION ,c,,,rpa,“mn T |AMOUNT FOR.CERTIFICATE
BArtNEsAg, asIceiation, erc.} . v ﬂ(’"ﬂ [ox :
R . : J WS e e - —
Corporation _ s M'Zélfff
11, F NCIAPGCRATED, GIiVE STATE OF {NCCRPQRATICN 12. DAJE oF {icoRPCRATION
Delaware January 19,1983
JTa MANME AL ADUREES OF APPLICANT REPRESENTATIVEE, tF ANY, TO SERVE IN TI1S APPL:CATION AND AECEIVE AL PAFEHS
R.E.Heiner _ _ R.F. Bruns or C. Bruns
5201 Johnson Drive : e _ P 0. Bax 30
~Mission, KS 66201 OR Berthoud, €O
(913) 384-4940 : PHONE ("”'f','"’.‘.’i'.’...‘-’-."" coael: (303) §532-3721
13 Z-EIX APRRCPRIATE 3CX FOR EACH ATTACHMENT SUSMITTED ' :
a. r}? Exmibit A, Ongin and Breeding Histofy of the Vancfv (Sec Section 52 of the Plant Vanety Brorection Act.)
n &G . Noveiry Statement,
o X . J‘““cmc Description of Variety {Request form fram Plmt Variery Prorecaion Office.)
d, X . Acdinional Descriprion of Variety, :
» rg: CSrzrament nf the Basis of Aoy ..JTltsGw!'ll’.'""ilD Exh1 b.i t F. Qua'[ Tty aﬂd Stat1 St1 Ca-! Data
15, = LCANT.S,SPECIFY THAT SEED OF THIS VARIETY BE SOLD BY VARIETY NAME GNULY AS A CLASS OF CEATIFIED
aan §35; of the Plant Varery Protection Act) @ Yus (I “Yeor " answer iterns 16 ang 17 below) D No
1/, TTED TE AFSL ZANTUEISREDIEY THAT THIS VARIETY BE 17. IF “YES™ TO .TEM 38 WHICH CLASSES OF PRODUCTICN
LM TED AS TS MUMEERCF GENERATIONS? BEYONDO BREZCER SEED?
z Yes f'". No E Foungatuon . ] G} Fagitered m Cartifrec

18, 212 T=E AFE_CANTISI PREVICUSLY FILE FOR PROTECTION QF THE VARIETY iN THE W.5.7 j
' D Yus (If *"Yes, " give dare]

E]No

18, mAasS THE YARIETY SESN RELEZASED, QFFERED FOR SALE, QA MARKETED t1N THE U.5, OR OTHER COUNTRHRIES 7

D Yo {/F Yer " give names
of cauntries anc gares)

[ X

'{)
-

STTLZANT O QECiATe 5, thal & VIADIC SETRIE O DaSie 2CEUS Wi L AT s W o€ Du
Fiennied upen request in accordanee with such regulations as may be apriicabie.

v T P ] T
wshed with the &BFJIC;:!:!‘! nd wiibere-

The unlernred applicantisi is (are!'the owner(s) of this sexually reproduced novel plant variery, and believe(s) that the vaniety is
istnct. unuerm, and stable as required in Section 41, and is entitled to protection under the provisions of Section 42 of the Plant
Yarzey Protecuion Act.

Acciicantis:is fare} informed that false representation herein can jeopardize protection and rcsuf’ in penalties,
SIGHATLAE IF APPLICANT ‘ DATE
‘ Ny W ‘
o
. SIGNATURE OF APPLICANT DATE

FORM WA-47017-d4) {(Ecdution ot J-84 is onaolers.}
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" EXHIBIT A.

ORIGIN AND BREEDING HISTORY OF TWAIN

PARENTAGE: Xnox 62/SRHW 14-74
DATE OF THE CROSS: Fall, 1977
BREEDING HISTORY:

The cross between Knox 62 and SRW14-74 was made in the 1977 fall
greenhouse. The Fl was grown out in the 1978 spring greenhouse.
F2 selections were made in the field in the spring of 1979.
These selections were advanced by Single Seed Descent through the
F3 and F4 generations in the greenhouse in 1980. Single F5
. headrows were grown in 1981 and selections were made. From the
1982 preliminary yield trials (Vield I) a line was identified.
. which became SW78-44-111. 1In 1982, this line was tested in

- intermediate yield trials (Yield II). It has been tested in
advanced yield trials (Yield III) in 1983, 1984, 1985, 1986, and
in the Uniform Eastern Soft Red Winter Wheat Nursery in 1985 and
1986. The experimental number used in the Uniform trials was
SW78-111. 96 headrows were planted in 1985 and 89 of these were
-selected at Berthoud, C0 to produce Breeders Seed. Approximately
86,500 pounds of Foundatlon and Registered Seed were produced in
1986 :

Twain is uniform and stable. Less than 1% of the plants were
rogued from the Foundation and Registered fields in 1886.
Ninety-eight percent of these rogued plants were approximately 23
centimeters taller (white chaffed) than Twain, 1% were bronze-
chaffed, and 1% were awned. Less than 1% of these off- type
plants may be encountered in subsegquent generatlons.z-
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EXHIBIT B
- NOVELTY STATEMENT

 Twa1n is most similar to the soft red winter wheat Caldwell
however it can be easily distinguished by the follow1ng
morphological characteristics: . o

F Twain has a square to oblique shoulder 5hape._:Caldwell
‘has a rounded shoulder shape. (Crop Science; o '
registration no. 6601}.

- . Twain has auricle héirs.. Caldwell does not have auricle
hairs.: " S ' :

- Twain has an apically awnletted head. Caldwell has an
awnletted head. - : : :



"Twain' o T
FORM APPFROVED: OMB NO. 0681-0068

5. DEPARTMENT OF AGRICULTURE B - EXHIBITC
AGRICULTURAL MARKETING SERVICE o T  cwmeay

LlVESTOCK MEAT, GRAIN & SEED DIVISION
BELTSVILLE MARYLAND 20708

_ OBJECTIVE DESCRIPTION OF VARIETY
INSTRUCTIONS: Sew Reverse. : WHEAT (TRITICUM 3SPP.) ’

—
NAME OF APPLIC ANTI(S!

FOR OFFICIAL USE ONLY

Nickerson American Plant Breeders ne. . | PYPO NUMBER
"ADGRESS (Jtrest and No. or R.F.D. Na., City, Sute. and zﬁ"ICodo) ) S 87 OO 03 3
5201 Johnson DY"IVE R S ' L : : DISIGNAT!ON.. -

Mission, KS 66205

" Placc the appropriate number that describes the varietal character of this variety in the boxes below.
Place a zero in lirst box (28 [0[89} or [0]9] ) when number is eicher 99 or less or 9 or less.

T KIND:

1 {t=common 2:=purum 3=gmmer 4=SPELT 5=POLISH 6 =POULARD - T=cLus
2. TYPE: _
) 1=s0FT 3 = OTHER (Specity)
2l 1 =5PRING Z2=WINTER 3= OTHER(Specityy 11 [2=HaRD L
2! 1=whiTE 2=RED 3= OTHER (Spocify
3. SEASON - NUMBER OF DAYS Fnou_ TO:
: January lst/ ) :
1151 01 FirsT FLOWERING . 17717 | LAsT FLOWERING
S 4. MATURITY (50% Flowering): j o
012 NO. OF DAYS EARLIER THAN .. ....... P 7| 1= arTHUR 2=scoutr 3scHRIS. . - R
. : i . . T= o
e : 4 = LEMHI 5 = HNUGAINES & = LEEDS 7 Cajldwer] ]_
NO, OF DAYSLATER THAN (v v v ennvneransanns ves | : Sl Lo
3 5. PLANT HEIGHT (From soil lavel to top of heod): . -
10010 | e migH
017 | oM TALLER THAN Lottt e | 7 P -
' 1 = ARTHUR  2=SCOUT 3= cnmis
T CMUSHORTER THAN tovvinanvnreernnnnnannsons [T e Lew § = NUGAINES . 6= LEEDS /= Ca'ldwe'l'i
6. PLANT COLOR AT BOOTING (See reverse): 7. ANTHER COLOR: ‘
dark ‘ -
2| ! = YELLOW GREEN 2 = GREEN 3 = BLUE GREEN 1{1=veLLow 2=rPurPLE
8. STEM: _
11 Anthocyanin: 1 =ABSENT 2 = PRESENT . 2 | Vaxy bicom: 1= ABSENT _2 = PRESENT
Haieiness of last ) )
2 internode of rachis: | = ABSENT 2 = PRESENT 1 { tniernodes: 1 = HOLLOW 2 = SOLID
014 CM. INTERNODE LENGTH BETWEEN FLAG LEAF
! NQ., OF NODES (Onginarting [rom node above ground 2 2 AND LEAF BELOW
9. AURICLES:
2 | Anthocyanin: 1= ABSENT 2 = PRESENT 2 | Hairiness: | = ABSENT 2 = PRESENT
1. LEAF: )
leaf = = RECURVED .
1 ::::in“st:t et P =EnECT 2 2 | Flag leaf; | = NOT TWSTED 2= 'THSTED
& 3iage: 3 = OTHER (Specily):
1 Hairs of first leaf sheath: 1 = ARSENT 2 = PRESENT 2 Waxy bloom of flag leaf shenth: 1 = ABSENT 2 = PRESENT
11 6 | MM.LEAF WIOTH (Firat foat baiow flag foad 2 | 5 | om. LEAF LENGTH (First teat belaw g tom):

“FORM LPGS.470.6 (7-81) (Edition of 3-79 may be usad) _ o ,



By T.Z.

secd testing Srefalea by the Assoclatien ot Uilicial Sece ANdivsis,

LEAF COLOR: Nickerson's of any recognized coivr fan shouid be used e determine “ne fear colur of the desciibed vagiety,

Tails, 1969,

A Srancarsizes Prenol Yethnd for

Testuing Thear

FOOWM GR-477-4 . REVERSE! 'Twain ! g 7 ﬂ ﬂ ﬂ K z
15, HEAD: W5 tapem ng tozs trap 3
) . Sbape: TAPERING 2 STRAP 2 CLAVATE
3 | Density: Y2LAX 2= 0ENSE  3=Mjddense 1-4 4 3 OTHER (Specily}
2 | Awncdness: } = AWNLESS 2 3 APICALLY AWNLETED J = AWNLETED ° 4 = AWNED
1 Coi o I=waite 2=zYELLOW . J=PiINk 4 3RED
Qior Ak BALULHYD ¢ 2 apowN 6 = BLACK 7 = OTHER (Spec:ty;:
8.1 8| cm. LENGTM 114 | ww. wipTh®
12. GLUMES AT MATURITY:
f 3 | Lens: 1= SHORT(CA. P mun) 2 = MEDIUM (CA 4 mm.) Tudth: ! = MARROW(CA. Tmm) 2 2MEDIUMI(CA. L5 ooy
I 32LONG(CA. ?auny gye. 8.6mm 3 32 wiDE(CA. 4 aum.y -AVE. 3.9mm
b1i —_
: 55 om ef FO womrn%‘e 2 =0BLIQUE 3 = ACUNDED ]
2- |
‘ shage: 4 = SCUARE S5 2 ELEVATED 6 = ABICULATE 1 {Beak: 1zoeTuse 2zacute 3= acummaTE
13, COLECPTILE COLOR: T4, SEEDLING ANTHOCYANIN:
Il tzwmite  2:aes 3=sumrees 2 1= aBSENT 2 PRESENT
15. JUVENILE PLANT GROWTH HABIT: .
—
3_;2! 1 zpP205TRATE 2 TSEMI-ERECZT 3 = eRECT
16, SEED: .
'1-13 Shace: 1z0vaTE  2=0vAL 3 = ELLIPTICAL 1 l Cieex: | = ROUNCED 2 = ANGULAR
— midlong =
d .
2! Brush: | = SHORT 2 T MEDIUM 3=LONG l Brush: | = NOT COLLARED = c%‘i[%eg% col 12232
Prenosi reaction 12ivoRYs 2=FAWN J=LT. BROWN .
_ - , (Sew mnacruciions): 4 = BROWN 5= 8LACK '
3 l ‘Caive: P = WHITE 2 = AMBER 3= RED 4 =z PURPLE S = OTHER rSpecilv)
' P - 3i5
6.4 | MM, _ENGTH 3. I 5 MM, wiOTH i GM. RER T000 SEZDS
17, SEED CREASE:
1 Ticih: 1= 60% OR LESS OF KERNEL ‘WINOKA® Depra: 1 =2 20% QR LESS GF KEBNEL 'SCOUT
—_— 7 =80% OR LE3Z CF KEANEL 'CHAIS 1 2 = 15% OR LESS OF KERNEL "THRIS
T I NEARLY AS WIGE AS KEBNEL ‘LEMHI® 3=50% ORLESS OF KEFNEL "LEMN®
.18 CIZEAZE: 0= Not Taarea, 12 Suscepnbie, 2= R-mrmn_ 3=Mederztely Susceptibie 4= Moderateiy Resistant
4 STEM SUST LEAF RUST 0 STRIRE RUET X 0
J contains gene SR5 12 | (Racess fimid (Races i LOQSE SMUT
— and SR24. . .
2 I PoWAZEv MILSEW 0} aunt 4 Io-rm-:ms;..:uy; BYDV, & Rhizoctonia
19, INSEZST. § 2 Nor Tasrea. 1 = Suscepribia, 2 = Resistons) 3:}.‘:0derate'{y Suscentible 4"'1ﬁdcrate'fj Regist a t
0| sawrs~ 0| APHID (Byeav, 0 | GREEN BUG 0 iCEﬂEAL LEAF SEET
1
AOTHER ¢ & ! s
01 Specity) HESSIAN FLY 2 Dicr [ O a N g 0 c
RACES.
BIE 1 | D |* 0 ]s
0. WNEICATE whiCH VARIETY &MOST CLOSELY RESEMEBLES ThHAT SUBMITTED.
TRASAITES i NAME 3F JARIETY ChARAZTER i HAME OF VARIETY
Fizn ering | Caldwell Seez aze ‘ Caldwell
Lest qize | Caldwell See=c ymase ! Caldwell
Lear ioer | Caldwel] Cirezzeoie siongoron | Caldwell
i b
aae tsreoine ! Caldwell les: .mz sizmartzneon | Caldwell
' INSTRUCTIONS
GENERAL: The ivilowing putlicattons may be used as a referenge 2:d for the $1anIardizat 100 Ot terms and Frocedures tor complering this 's—=:
tar L.%. Brrggie and L. P. Retrz, 1903, Claseiticanon o1 Trszum fepccpy arm Thaa: Vargeries Grown an rha licvved Sraree, Teenniza.
Busienin 1278, United Stares Deparniment o1 Agricustuie.

Smecs e Vanieral Py,

cunttibution oo 28 10 the handboox a1

CSee atlaciment,,

e
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EXHIBIT D.
ADDITIONAL DESCRIPTION OF TWAIN

Twain is a soft red winter wheat bred and developed by Nickerson
American Plant Breeders Inc. It is high yielding, early, strong
‘strawed variety with good milling and baking quality.

Twain provides excellent protection to leaf rust, stem rust,
powdery mildew, barley yellow dwarf virus, soil borne mosiac
virus. It provides very good protection to septoria leaf blotch,
wheat spindle streak mosaic virus, take-all and Rhizoctonia.
Also, Twain provides good protection to tan spot, but has no
protection against Hessian fly.

Twain is an intermediate height (100 cm’s) variety. Juvenile
plant growth habit is erect to semi-erect. Plant color at boot is
a dark green with an erect, twisted flag leaf. Auricles are hairy
and do express anthocyanin in some environments. Waxy bloom is
present on stem and flag leaf sheath. It has four solid nodes and
the internodes are hollow. Spike is apically awnletted and
tapering to strap, glumes are glabrous with obtuse beaks and
oblique to square shoulders. Heads are white at plant maturity.
Kernels are ovate to elliptical with a medium size embryo and
round cheeks. Seed crease widths are narrow and depth is shallow.

- Brush is mid-sized with mid-long hairs.

Twain has performed extremely well in the central, eastern and

. mid-south areas of the soft wheat region. Early maturity coupled
. with high yield and excellent disease protection makes this

* variety widely adapted and useful to the producers of wheat in
those regions. : '
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EXHIBIT E
STATEMENT OF THE BASIS OF APPLICANT'S OWNERSHIP

Nickerson American Plant Breeders Inc. is the applicant for
protection in this case being:

a) The incorporated business (registered iﬁ'Delaware) for and
within which regular employees have bred the named variety.

.b) The proprietory owner and intending commercial user of the
variety. ' :



. QUALITY AND STATISTICAL DATA
TWAIN : '

QUALITY DATA . . & » v« 4 4w s v v 4 o w o ow 1-2
DISEASE RESISTANCE. . . . . . . + « o & « o . . 3-4-5

TWAIN TRIAL SUMMARY INFORMATION . . . . . . . .6-7
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page 3.

DISEASE RESISTANCE

1986 OH, IN, MS, TN, AR

: Leaf ‘Rust = Powdery
-]

_ ept Sev, Res. Mildew
Lincoln 6.1 2.0 5.0 o
Tyler 6.8 8.0 5.0 0
Caldwell 6.5 3.0 3.0 0
Hart ' 8.0 8.0 5.0 2.5
1985 OH, AR, IN
Leaf Rust Powdery
- Sept Sev. BRes. Mildew SBMV
- Lincoln 7.0 2.5 3.5 3.0 2.5
"Twain 6.0 1.5 1.5 2.0 1.5
Tyler 6.0 . 6.5 5.0 1.0 3.5
Caldwell 7.0 2.5 3.5 i.0 6.5
Hart 8.0 . 6.5 5.0 5.0 2.0

1-9 Damage scale; 1=Excellent, 9=Poor

11



‘page 4,

'BARLEY YELLOW DWARF
PAV ISOLATE

I ]

CVARIETY - 1986 © 1985 " (1984)

LT,

Lincoln - . B.5
Twain b

Magnum )

Hunter : ‘ 6.

-

6

8

’ » ’ v »
UYMW N O M
- NNoo

Blazer

e N,
v L . »

Caldwell
Coker 762

oo oV

v *

1-9 Damage scaie; 1=Excellent, 9=Poor

12



" Hart

. 'page 5.' 
Rhizoctonia Ratings
~for Commercial Varieties
# a | o o a
Variety Years Ave. Variety Years Ave.
 Twain s 3.8 Roy 3 7.1
Lincoln 2 4.2 Auburn 4 7.2
Florida 302 2 4.8 . Becker 3 7.2
- McNair 1003 - 4 5.1 Florida 301 2 7.2
- Coker 983 2 - 5.4 Stacey ' 2 7.3
B Coker 762 4 - 5.5 *Blézer 5 . 7.5.
- Compton -3 5.5 Coker 797 4 7.8
5 5.7 Pioneer 2550 = § 7.9
Cardinal 3 - '5.9 Pioneer. 2551 3 7.9
Hillsdale 2 6.0 Adena IR 4 8.0
. Saluda 2 6.0 Coker 747 4 8.0
Coker 916 -4 6.2 Magnum 5 - 8.0
Roland 5 6.3 Pike 4 8.0
Tyler 5 6.3 Fillnore 2 8.3
Wheeler 4 6.3 Doublecrop 3 . 8.4
 Arthur 71 5. 6.7 Caldwell 4 8.6
. Orion 4 6.7 ' : '
“Hunter 4 6.9
Coker 68-15 2 6.9
Southern Belle 4 6.9

'1-9 Damage scale; 1 = Excellent, 9 = Poor

13
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